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X I
INTRODUCTION
The c la s s ic a l  view t h a t  food-deprived  anim als e x h ib it more 
g en era l a c t i v i t y  th an  s a t ia te d  anim als (Munn, 1950; Reed, 1947; 
S h ir le y , 1929) i s  c u r re n tly  being  sub jec ted  to  c lo s e r  scru tiny*
A review  o f  th e  l i t e r a t u r e  concerned w ith e x p lo ra to ry  behavior 
( a c t iv i ty )  in  th e  la b o ra to ry  r a t  a s  a fu n c tio n  o f  food d e p r iv a tio n , 
re v e a ls  c o n f l ic t in g  r e s u l t s  about th e  ex p lo ra to ry  behavior ( a c t iv i ty )  
o f  food deprived  a s  opposed to  s a t i a te d  an im als.
B e lle s  (1959), Campbell & S h e f f ie ld  (1953), Wechkin (1959) 
and Welker (1959) r e p o r t  no d if fe re n c e s  between food-deprived  and 
s a t ia te d  Ss in  th e  amount o f  ex p lo ra to n  ( a c t iv i ty )  recorded*
G rea te r e x p lo ra tio n  ( a c t iv i ty )  o f s a t ia te d  Ss i s  re p o r te d  by 
Bruce (1938), C otton (1953), E l l i o t t  (1934), Montgomery (1953), 
T re ic h le r  and H a ll (1962), and Zimbardo and Montgomery (195?)*
Others r e p o r t  more e x p lo ra to ry  behavior ( a c t iv i ty )  by deprived  Ss 
(A ld e rs te in  & F e h re r , 1955; B o lle s  & de Lorge, 1962; F e h re r ,  1956; 
F in g e r , 1951; Glickman & Jen sen , 1961; H a ll , Sm ith, S c h n itz e r , & 
Hanford, 1953; H aU , 1956; Moskowitz, 1959; P e tr in o v ic h  & B o lle s , 
1954; S ie g e l & S te in b e rg , 1949; S tro n g , 1957; Thompson, 1953)*
One h y p o th esis  suggesting  a  reaso n  fo r  th e  c o n f l ic t in g  r e s u l t s  
i s  th a t  th e  r e la t io n s h ip  between food d e p r iv a tio n  and ex p lo ra to ry
behav io r ( a c t iv i ty )  does no t rem ain co n s ta n t in  a l l  s i tu a t io n s ,  bu t 
v a r ie s  under d i f f e r e n t  environm ental c o n d itio n s . Montgomery (1953) 
suggests  th a t  a  deprived anim al may e x h ib i t  l e s s  e x p lo ra to ry  
behavior th an  a  s a t ia te d  anim al in  a simple s i tu a t io n ,  such a s  a  T - 
maze o r a  Y«maze, bu t th a t  in  a  more complex s i tu a t io n  the cfeprived 
anim al w i l l  e x h ib i t  more e x p lo ra to ry  behavior th an  i t s  s a t ia te d  
c o u n te rp a rt. C otton (1953) suggests  th a t  a d ep rived  S ap p aren tly  
ru n s  f a s t e r  in  a runway s i tu a t io n  because i t  engages in  l e s s  
e x p lo ra tio n  th an  th e  s a t ia te d  an im al. E s te s  (1958) in te r p r e t s  t h i s  
d a ta  a s  in d ic a tin g  th e  environm ental cues have le s s  ’’w eight11 th an  
th e  in te r n a l  cues o f d e p r iv a tio n  and , th e re fo re ,  a re  not e f fe c t iv e  
in  m odifying th e  a n im a l's  b eh av io r . Montgomery (195 l) s ta te s  th a t  
th e  e x p lo ra to ry  behav io r e x h ib ite d  i s  a fu n c tio n  of the o p p o rtu n ity  
fo r  e x p lo ra tio n  provided  to  th e  an im al. B o lle s  & de Lorge (1962) 
s ta te  " . . . t h e  occurrence o f (e x p lo ra to ry  b eh av io r) depends p r im a rily  
upon th e  n a tu re  o f th e  environm ental s tim u la tio n  and on ly  seco n d arily  
and to  a  minor e x te n t upon th e  a n im a l's  d e p r iv a tio n  co n d itio n . w Also 
" . . . t h e  s iz e  o f th e  d e p r iv a tio n  e f f e c t  seems to  depend upon the 
le v e l  o f  e x p lo ra tio n  th a t  occurs in  th e  te s t in g  s i t a t i o n ."
When experim ents co n sid e rin g  e x p lo ra tio n  ( a c t iv i ty )  a s  a  
fu n c tio n  o f food d ep r iv a tio n  a re  analyzed  in  term s o f  environm ental 
c o n d itio n s , i t  i s  noted  t h a t  in  some in s ta n c e s  c o n s is ta n t  r e s u l t s  
a re  o b ta in ed  w ith  a  p a r t ic u la r  d ev ice . F o r example, F inger (1951),
H all (1956), H a ll ,  Sm ith, S c h n itz e r ,  & Hanford (1956), Moskowitz (1959), 
and S trong  (1957), re p o r t  g r e a te r  a c t iv i ty  on the  p a r t  o f fo o d - 
deprived  j |s  in  th e  a c t i v i t y  w heel. G reater e x p lo ra tio n  by fo o d - 
deprived  Ss i s  re p o r te d  by P e tr in o v ie h  & B o lles  (1954) and Thompson 
(1953) when e le v a te d  mazes a re  u sed .
C o n flic tin g  r e s u l t s  a re  a lso  re p o rte d  when s im ila r  appara tuses 
a re  used . D eprived Ss a re , re p o rte d  to  exp lore  mare when la rg e  
boxes (w ithou t o b s tru e tio n s )  a re  used (B o lle s  & de Lorge, 1962; 
F e h re r , 1956; S ie g e l & S te in b e rg , 1949)« B o lle s  (1959) and 
Welker (1959) r e p o r t  no d iffe re n c e s  between th e  ex p lo ra to ry  behavior 
e x h ib ite d  by deprived  and s a t ia te d  Ss when la rg e  boxes a re  used . 
U t i l iz in g  runways, Wechkin (1959) re p o r ts  no d if fe re n c e s  between 
ex p lo ra tio n  ( a c t iv i ty )  le v e ls  o f  food-deprived  and s a t ia te d  S s, 
w hile Cotton (1953) and E l l i o t t  (1934) r e p o r t  g r e a te r  e x p lo ra tio n  
( a c t iv i ty )  on th e  p a r t  o f  s a t ia te d  S s. Campbell & S h e f f ie ld  (1953) 
r e p o r t  no d if fe re n c e s  in  le v e ls  o f  e x p lo ra tio n  ( a c t iv i ty )  o f  
deprived  and s a t ia te d  Ss when s ta b ilm e te r  cages are  u sed , whereas 
T re ic h le r  & H a ll (1962) r e p o r t  mare e x p lo ra tio n  ( a c t iv i ty )  on th e  
p a r t  o f s a t ia te d  S s . Montgomery (1953) using  an enclosed  Ynm ze, 
r e p o r ts  th a t  the  s a t ia te d  Ss ex p lo re  more, w hile Glickman & Jensen  
(1961) r e p o r t  th e  deprived  Ss ex p lo re  more*
The p re se n t study was an a ttem p t to  determ ine th e  e f f e c t  o f  
appara tus design  on e x p lo ra to ry  behavior in  male a lb in o  and hooded 
r a t s .  The s p e c i f ic  h y p o th esis  was t h a t  e x p lo ra tio n  would in c rease  
a s  a  fu n c tio n  o f  environm ental complexity* The study  might a lso  
y ie ld  in fo rm atio n  coneerming th e  r e la t io n s h ip  between food 
d e p riv a tio n  and e x p lo ra tio n .
In  keeping w ith  th e  m a jo rity  o f p rev ious s tu d ie s  concerned 
w ith e x p lo ra tio n , the  p re se n t in v e s t ig a t io n  d e fin e s  e x p lo ra tio n  in
 ......................   - U _ :
term s o f  locom otion, i . e . ,  th e  number o f  3 in .  x  6 in .  se c tio n s  o f , 
th e  ap p ara tu s  e n te re d  o r tra v e rs e d  by th e  S p er u n i t  tim e. Complexity 
•will be d efin ed  in  term s o f  th e  number o f 3 in* x  6 in* x 7 i n .  
c u b ic le s  a v a ila b le  f o r  en tran ce  by S«
M ethod.
S u b je c ts .  F o r ty -e ig h t male r a t s ,  24- hooded and 24 a lb in o ,
60 to  90 days o ld  a t  th e  s t a r t  o f  the  study were used* Each group 
was subdiv ided  in to  th re e  groups o f e ig h t  Ss each a s  fo llow s?
Group S ( s a t i a t e d ) ,  Group 90$ (reduced to  90$ of i n i t i a l  w eight) 
and Group 18 (18 to  22 hours food deprived)* Each o f th ese  
groups was th e n  d iv id ed , and o n e -h a lf  th e  Ss run  a s  a r e p l ic a t io n  
experim ent. A ll  jgs used in  th e  r e p l ic a t io n  experim ent were 90- 
days o ld , th o se  in  th e  o r ig in a l  experim ent 60-days o ld .
A pparatus.  An o p e n fie ld , 21 in* x  36 i n .  x  7 in*  co n s tru c ted  
o f ^ - in c h  plywood, w ith  a  hardware c lo th  hinged eover was used 
(F ig . 1 , Appendix A ). The com plexity o f  t h i s  o p en fie ld  was v a r ie d  
by in s e r t in g  movable 3 i n .  x  6 i n .  x  7 i n .  c u b ic le s  co n ta in in g  a 
1 -in ch  s l i t  a t  th e  bottom o f  one s id e  which served  a s  an en trance*
A ll en tran ces  faced  th e  same d ire c tio n *  The e n t i r e  ap p ara tu s  was 
p a in te d  b lu e . In  o rder to  re c o rd  th e  movements o f  th e  S s, th e  f lo o r  
was marked o f f  in to  3 i n .  x  6 in .  s e c tio n s .
The f i r s t  le v e l  o f  com plexity  (1 ) co n s is te d  o f  one cu b ic le  
cen te red  in  each h a l f  o f th e  openfield*
Complexity le v e l  2 c o n s is te d  o f two c u b ic le s  p laced  in  a  row,
3 in ch es a p a r t ,  t h e i r  3 - in c h  s id e s  p a r a l l e l  to  th e  18-ineh  s id e s  
o f th e  openfie ld*  The f i r s t  cu b ie le  in  eaeh h a l f  o f th e  o p en fie ld  
was 6 inch es  from th e  m id lin e .
Complexity le v e l  3 c o n s is te d  of four c u b ic le s  p laeed  so th a t  
th e  f i r s t  column in  each h a l f  o f th e  o p en fie ld  was 6 inches from 
th e  m idline* A ll o th e r  a l le y s  formed by placement of th e  cu b ic le s  
were 3 inches wide*
Covered* s ta in le s s  s te e l  cag es , 28 in .  x  10 i n .  x  9 in* and 
hardware c lo th  la b o ra to ry  cages were used a s  l iv in g  and feed in g  
cages re sp e c tiv e ly *
Procedure* The same g en era l procedure was used f o r  a l l  S s .
The J5s were never fed  in  th e  s ta in le s s  s te e l  l iv in g  cages*
Water was a v a ila b le  in  th e  l iv in g  eages a t  a l l  tim e s .
The Ss were weighed on a l te r n a te  days, fo llo w in g  th e  d a y 's  
t r i a l *
d ep riv ed  Ss were fe d  and w atered fo r  one hour, 90 m inutes 
a f t e r  th e  com pletion o f  th e  d a y 's  t r i a l *
In  o rd e r to  c o n tro l odor cues, th e  o p e n fie ld  was wiped w ith  a  
damp sponge a f t e r  each t r i a l *
The feed in g  procedure was as  fo llo w s . The Ss in  Group 90$ 
and Group 18 were taken  from th e  l iv in g  eages and p laced  in  a la rg e  
cardboard box fo r  15 m inu tes. They were th en  p laeed  in  th e  hard­
ware c lo th  eages and p e rm itted  to  e a t  and d rin k  f o r  one hour* A fte r  
fe e d in g , th e  Ss were ag a in  p laced  in  th e  la rg e  cardboard box f o r  
15 m inutes and re tu rn e d  to  th e  l iv in g  cages. The jSs in  Group S 
were t r e a te d  in  th e  same manner a s  th e  deprived  anim als w ith  th e  
excep tion  o f  placem ent in  th e  feed in g  eages f o r  9© m inutes p r io r  
to  each d a y 's  t r i a l .
A ll j |s  were g iven  one 6*°minute t r i a l  d a ily  in  th e  appara tus 
f o r  21 days* Experience w ith  one le v e l  o f  com plexity c o n s ti tu te d  
one day* s t r i a l *  The o rd e r in  which any one S experienced  the  
•v ario u s  le v e ls  o f com plexity was a rran g ed  so th a t  each le v e l  was 
experienced  once w ith in  any th re e -d ay  period* A ll Ss began each 
t r i a l  in  a  co n s ta n t predeterm ined p a r t  o f  th e  apparatus*  At th e  
end o f  th e  6-m inute period* th e  S was removed from th e  ap p ara tu s  
and re tu rn e d  to  th e  l iv in g  cage*
The responses o f each S were reco rded  w ith  a tape  re c o rd e r
and tra n s c r ib e d  a t  a  l a t e r  time*
The fo llow ing  response m easures were con tinuously  reco rded  
during  th ree*  2-m inute in te rv a ls ?  (a )  the number o f u n its*  f lo o r  
s e c tio n s  o f th e  openfield*  tra v e rs e d  o r e n te re d  w ith th e  f o r e f e e t
(b ) th e  number o f  tim es th e  nose -was poked in to  a c u b ic le  up to
th e  e a rs  and withdrawn ( p a r t i a l  e n try )*
R e su lts
Ho s ig n i f ic a n t  d if fe re n c e s  in  amount o f e x p lo ra tio n  were 
.o b ta in ed  in  experim ent I  o r  in  th e  r e p l ic a t io n  experim ent in  
term s o f  appara tus complexity* T h is  was t ru e  both in  th e  case 
o f  number o f se c tio n s  en te red  o r tra v e rs e d  and in  the case o f 
t o t a l  number o f  p a r t i a l  e n t r ie s  (Friedman*s Two-way A nalysis  o f  
¥ a rian ce  by Ranks, S iegel* 1956* Table '*!, Appendix A)*
In  some in s ta n c e s  s ig n i f ic a n t  d if fe re n c e s  were found between 
responses made under d i f f e r e n t  le v e ls  o f  food dep riv a tio n *  A nalysis  
o f  th e  number o f  s e c tio n s  o f  th e  o p en fie ld  en te re d  o r tra v e rse d  
(Table 2* Appendix A) in d ic a te s  t h a t  a t  com plexity  le v e ls  1 , 2 and
3 , hooded Ss* Group 90$, en te re d  s ig n if ic a n t ly  more, s e c tio n s  of, the  
o p en fie ld  th an  s a t ia te d  jETs. An id e n t ic a l  r e s u l t  was ob ta ined  a t  
com plexity le v e ls  1 and 2 , when th e  sco res o f  experim ent I  and the 
r e p l ic a t io n  experim ent were combined (p«c.*©5, Mann-Whitney U 
T e s t ,  S ie g e l ,  1956)*
A nalysis  o f  th e  number o f  se c tio n s  o f th e  o p e n fie ld  en te red  
o r tra v e rse d  by a lb in o  S s , Group 18 , a t  com plexity le v e l  1 in  
experim ent I  and th e  r e p l ic a t io n  experim ent, in d ic a te s  th a t  th ese  
anim als exp lored  to  a  s ig n i f ic a n t ly  g re a te r  degree th a n  d id  th e  
r a t s  in  ©roup S (p<C*05, Hann-=¥hitney I  T e s t, S ie g e l ,  1956)*
When combined sco res  were analyzed , t h i s  was a ls o  t ru e  a t  com plexity  
le v e ls  1 and 2 (p < * 0 5 , Mann-Whitney U T e s t, S ie g e l ,  1956)* I t  was 
found in  th e  r e p l ic a t io n  experim ent, th a t  Group 90$ (a lb in o )  
exp lored  s ig n if ic a n t ly  more th an  Group S a t  com plexity  le v e ls  1 
and 2 (p<*© 5, Mann-Whitney U T e s t ,  S ie g e l ,  1956)*
A n aly sis  o f  th e  p a r t i a l  e n t r ie s  (Table 3 ,  Appendix A) in d ic a te s  
th a t  Group 18 (a lb in o )  exp lo red  s ig n if ic a n t ly  more th an  ©roup 90$ 
a t  com plexity  le v e ls  1 and 2 in  experim ent I* When th e  combined 
sco res  were ana lyzed , t h i s  r e la t io n s h ip  was a ls o  found a t  
com plexity le v e l  2 (p<*© 5, Mann-Whitney U T e s t, S ie g e l ,  1956)* A 
s ig n if ic a n t ly  g re a te r  amount o f  ex p lo ra tio n  oeeured among Group 18 
Ss than  Group S Ss a t  com plexity  le v e l  1 , in  experim ent I  and a t  
com plexity le v e l  2 ,  i n  th e  r e p l ic a t io n  experim ent (p < * 0 5 , Mann- 
Whitney 1  T e s t ,  S ie g e l ,  1956)* T h is  r e la t io n s h ip  h e ld  a t  com plexity 
l e v e l  1 and 2 when th e  combined sco res  were analyzed  (p<^«05, 
Mann-Whitney IT T e s t, S ie g e l ,  1956)*
Mo s ig n i f ic a n t  d if fe re n c e s  were ob ta ined  when th e  sca res  o f 
th e  hooded r a t s  were compared w ith  those  of th e  a lb in o  r a t s  (Mann- 
Whitney U T e s tj S ie g e l ,  1956)„
The median v a lu es  o f number o f s e c tio n s  o f th e  o p en fie ld  
e n te re d  o r t ra v e rs e d , by S , and a lso  th e  median v a lu es  o f  number 
o f  s e c tio n s  o f th e  o p en fie ld  en te re d  o r tra v e rs e d  by groups a re  
re p o rte d  in  Appendix B, The t o t a l  number of p a r t i a l  e n t r i e s ,  by 
S , and th e  median value  o f p a r t i a l  e n t r ie s  by groups a re  a lso  r e ­
p o rted  in  Appendix Be
M seu ss io n
The r e s u l t s  o f th e  p re se n t study  do n o t support th e  hypo thesis  
th a t  ex p lo ra tio n  in c re a se s  w ith  in c reased  com plexity o f  th e  
environm ental s itu a tio n ,.  T h is  f in d in g  i s  co n tra ry  to  the sp ecu la tio n s  
t h a t  e x p lo ra tio n  w i l l  in c re a se  a s  a  fu n c tio n  of environm ental 
com plexity f& lanzer, 196 lj Montgomery, 1953j Thompson, 1953j Wechkin, 
1959)o T his sp e c u la tio n  i s  made in  view of th e  in c o n s is te n t r e s u l t s  
re p o rte d  about th e  e f f e c ts  o f food d e p r iv a tio n  on ex p lo ra to ry  
behavior* The judgment, however, t h a t  one appara tus i s  more complex 
than  an o th er i s  g e n e ra lly  n o t based upon system atic  d if fe re n c e s  in  
th e  design  o f  the  ap p a ra tu s , consequen tly , a design  considered  to  be 
complex by one au th o r , may n o t be judged complex by another*
The number o f c u b ic le s  was th e  c r i t e r io n  f o r  com plexity used in  
the  p re se n t study . Using t h i s  c r i t e r io n  o f com plexity , i t  was found 
th a t  Ss d id  no t respond d i f f e r e n t i a l l y  in so fa r  a s  th e  t o t a l  number o f 
se c tio n s  en te re d  o r t r a v e rs e d ,  o r  th e  t o t a l  number of p a r t i a l  e n t r i e s  
was concerned.
One hy p o th esis  accounting  f o r  th e  r e s u l t s  o b ta in ed  in  th i s  
study i s  t h a t  r e g a rd le s s  o f th e  com plexity o f th e  environm ent, 
s im ila r  behavior w i l l  be e x h ib ite d  as long a s  th e  s ta t e  o f  the  
organism rem ains c o n s ta n t.
A nother p o s s ib i l i ty  i s  t h a t  th e  device used in  th e  p re sen t 
study does no t have th e  c h a r a c te r is t i c s  needed to  r e f le c t ' in c re a se s  
in  e x p lo ra tio n . F o r example, th e  s iz e  o f th e  f lo o r  se c tio n s  nay 
be too  sm all to  r e f l e c t  a c c u ra te ly  d i f f e r e n t  le v e ls  o f e x p lo ra tio n .
The t o t a l  number o f p a r t i a l  e n t r ie s  (nose pokes) i s  s im ila r  
to  th e  "window peeking" response  used by de Lorge and B o lle s  (1961). 
Berlyne ( i 960) and de Lorge and B o lles  (1961) suggest th a t  response 
measures such as "window peeking ," ' s n if f in g ,  m anipu lation  o f an 
o b je c t and s im ila r  responses a re  more a p p ro p ria te  m easures o f 
e x p lo ra tio n . However, the  p re se n t r e s u l t s  in d ic a te  the measure 
o f "nose poking" does n o t d i f f e r e n t i a t e  among le v e ls  o f  com plexity 
any b e t t e r  th an  does th e  t o t a l  number of f lo o r  s e c tio n s  e n te re d .
The c r i te r io n  f o r  com plexity  in  th e  p re se n t s tu d y  was chosen 
because i t  co inc ided  most c lo se ly  w ith  those  p a r t ic u la r  a sp e c ts  of 
th e  ap p ara tu ses  used which were compared in  th e  l i t e r a t u r e  a s  being 
complex and le s s  complex. The m ajor c r i te r io n  f o r  com plexity 
ap p a ren tly  i s  th e  number o f  w a lls  o r o b s tru c tio n s  encountered  by 
th e  jSs. However, t h i s  may n o t be th e  prim ary f a c to r  in flu en c in g  the 
anixaalt s b eh av io r. The s tu d ie s  concerned w ith  l i g h t s ,  d i f f e r e n t i a l  
te x tu re  o f  a p p a ra tu s , and c l ic k s  o r  b e l ls  a s  r e in f o r e e r s ,  suggest 
th a t  perhaps th e  com plexity  o f a  s i tu a t io n  m ight be more e f f e c t iv e ly
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v a r ie d  a long one o f  th e se  dim ensions (Barnes & Baron., 1961 j Barnes 
& K ish , .1957j- Barnes & K ish , 1958? C lay ton , 1958“ le v in  & For gays, 
1959? boekard , 1961? M o rris , Crowder, & Crowder, 1961? Robinson, 1959 
S tew art, I960)* The use o f sm all o b je c ts  w ith in  the a p p a ra tu s ,is  
a lso  a  p o s s i b i l i t y ,  b u t th e  p rev ious experience of th e  .jjg w ith  such 
o b je c ts  ©r s im ila r  o b je c ts ,  i s  d i f f i c u l t  to  con tro l*
With few ex c ep tio n s , th e  r e s u l t s  o f  th e  p re sen t study are 
in  accord w ith  some o f  th e  c u r re n t l i t e r a t u r e  concerned w ith  
e x p lo ra tio n  o r a c t i v i t y  a s  a  fu n c tio n  o f food dep riva tion*  One 
excep tion  i s  th e  f in d in g  th a t  18«hour food-deprived  Ss exp lo re  more 
than  Ss reduced to  90$ o f t h e i r  i n i t i a l  body w e i g h t *  Such a  
r e la t io n s h ip  has n o t been re p o rte d  prev iously*
R e su lts  o f  th e  p re se n t study do n o t answer th e  q u es tio n s  posed 
by th e  c u r re n t l i t e r a t u r e ,  nor re so lv e  any of th e  in e o n s is ta n c ie s  
noted*
I t  was found t h a t  th e  number o f  p a r t i a l •e n t r ie s  d i f f e r e n t ia te s  
between Ss reduced  to  90$ o f  t h e i r  i n i t i a l  body weight and 18-hour, 
food-deprived  S s , whereas the,-measure o f  t o t a l  number of u n i ts  
e n te re d  does not* T h is r e s u l t  r a i s e s  th e  q u es tio n  as  to  w hether 
d i f f e r e n t  response  measures m ust n e c e s s a r i ly  c o rre la te *  The 
q u es tio n  a s  to  which m easures o f  e x p lo ra tio n , i f  any, c o r re la te  $ 
and which of th e  p o ss ib le  m easures i s  th e  b e s t in d ic a to r  o f 
e x p lo ra tio n  s fc ill  rem ains an em p iric a l ®n®»
I t  would be expected  t h a t  an an im alt s  behav io r would r e f l e c t  
th e  co n d itio n s  produced in  i t s  body th rough  d e p r iv a tio n  procedures* 
A lso , i t  appears reaso n ab le  t h a t  an animal®s behav io r would r e f l e c t
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th e  e f f e c t s  o f la rg e  q u a n t i t ie s  o f s t im u l i ,  o r  v a r ie d  o r in te n se  
s t im u li .  The q u e s tio n  to  be answered i s ,  what behavior changes a re  
produced by experim en tal m an ipu la tion  r a th e r  th a n  do experim ental 
m an ipu lations produce a  change in  b ehav io r. '
Summary * ■
The p re se n t study in v e s tig a te d  the p o ss ib le  r e la t io n s h ip s  
e x is t in g  among e x p lo ra tio n , environm ental com plexity and le v e ls  
of food d e p r iv a tio n  in  th e  a lb in o  and hooded r a ts *  Two measures 
o f  e x p lo ra tio n  were analyzed? ( a )  t o t a l  number o f f lo o r  sec tio n s  
of an o p e n fie ld  e n te re d  o r t ra v e rs e d  and (b) t o t a l  number of 
p a r t i a l  e n t r ie s  in to  c u b ic le s . The major h y p o th esis  t h a t  th e  
l e v e l  of e x p lo ra tio n  w i l l  in c re a se  w ith  in c reased  com plexity o f 
environm ental s i tu a t io n  was no t supper te d .
The two m easures rev ea led  approxim ately s im ila r  r e la t io n s h ip s  
between le v e ls  o f  food d e p r iv a tio n , w ith  th e  ex cep tio n  th a t  th e  
- to ta l number of f lo o r  s e c tio n s  e n te re d  o r tra v e rs e d  d id  no t 
d i f f e r e n t ia te  between th e  18-hour food-deprived  group and th e  group 
reduced to  90% of i n i t i a l  body w eigh t, a s  d id  th e  t o t a l  number of 
p a r t i a l  e n t r i e s .  On th e  o th e r  hand, th e  t o t a l  number o f p a r t i a l  
e n t r ie s  d id  n o t d i f f e r e n t ia te  between th e  group reduced to  90% 
o f  i n i t i a l  body w eight and th e  s a t ia te d  group a s  d id  th e  t o t a l  
number o f  s e c tio n s  en te red  o r  t ra v e rs e d . The problem o f d e fin in g  
com plexity a s  w e ll a s  t h a t  o f  determ ining  which response  measure i s  
most a p p ro p ria te  a s  an in d ic a to r  o f e x p lo ra to ry  behavior was d iscussed*
R eferences
A ld e rs te in , A rthur & F e h re r , E . E f fe c t  o f  food d e p riv a tio n  on 
e x p lo ra to ry  behav io r in  a complex maze. J .  comp, p h y s io l. 
F svchol. .  1955, 48 , 250-253. .
B arnes, G. W. & Baron, A.. S tim ulus com plexity and sensory re in fo rc e  
m ent. J .  comp, p h y s io l.  P sycho l. „ 1961, 54, 466-469.
B arnes, G. W. & K ish , G. B . R e in fo rc in g  p ro p e r t ie s  o f  in te n se  
a u d ito ry  s tim u la tio n . J 0 comp, p h y s io l. P sychol. .  1957,
50, 40-43.
B arnes, G. W. & K ish, G. B. 0a some p ro p e rtie s  o f v is u a l  r e in fo rc e ­
m ent. Amer. P sy c h o lo g is t. 1958, 13, 417.
B erlyne , D. E . C o n f l ic t . a ro u s a l , and c u r io s i ty . Hew York?
MeGraw H i l l ,  I960.
B o lle s , R obert G. Group and in d iv id u a l performance a s  a  fu n c tio n  
o f  in te n s i ty  and k ind  o f  d e p r iv a tio n . J .  comp, p h y s io l.
B o lle s , R. G. and de Lorge, J .  The e f f e c t  o f  hunger on e x p lo ra tio n  
in  a  f a m il ia r  lo c a le .  P sycho l. R eg ., 1962, 10 , 54.
B ruce, R . H. The e f f e c t  of le sse n in g  th e  d riv e  upon performance
Campbell, Byron A, & S h e f f ie ld ,  F . 1). R e la tio n  o f random a c t iv i t y
46 , 320-322.
C layton , F rances L. L igh t re in fo rcem en t as  a  fu n c tio n  o f w ater
G otten , J .  W. Running tim e as  a  fu n c tio n  o f  food d e p r iv a tio n . J .  exp
by w hite r a t s  in  a  maze. J .  comp. . ,  1938, 25, 225-248.
t© food d e p r iv a tio n . J .  comp.
d e p r iv a tio n . P sychol.  Rep. .  1958, 4? 63 .
P ^ S k s l . ,  1953, 46 , 188-199.
_ _ _ _ _  _  13 ................................ _ .........................._
E l l i o t t ,  M. Ho She e f f e c t  o f  hunger on v a r i a b i l i t y  of perform ance.
Amer. J .  P sychol. .  1934. £6 . 107-112„
E s te s ,  W. K. S tim ulus-response  th eo ry  o f  d r iv e .  In  M arshall E .
Jones (Ed«), Nebraska symposium on m o tiv a tio n ,, L incolns 
U n iv e rs ity  o f  Nebraska P re s s ,  1958.
F e h re r , E liz a b e th . E f fe c ts  o f  hunger and f a m il ia r i ty  o f lo c a le  
on e x p lo ra tio n . J .  comp, p h y s io l.  Psychol.  „ 195b, 4-9,
549-552.
F in g e r , F .  W. E f fe c t  of food d e p r iv a tio n  and subsequent s a t i a t io n  
upon g e n e ra l a c t iv i ty  in  th e  r a t .  J .  comp, p h y s io l.  P sychol. .  
1951, 4 4 , 557-564.
G lanzer, M urray. Changes and in te r r e la t io n s  in  e x p lo ra to ry  b eh av io r.
J .  pomp, p h y s io l.  P sycho l. . 1961, 54, 433*438.
Glicjkman, Stephen E . & Jen sen , Glen D, The e f f e c t s  o f  hunger and 
t h i r s t  on X-maze e x p lo ra tio n . J .  comp,  p h y s io l.  P sychol. .
1961, 54-, 83-85.
H a ll, John F .  R e la tio n sh ip  between e x te rn a l s tim u la tio n , food
d e p r iv a tio n  and a c t i v i t y .  J .  comp, p h y s io l . P sycho l. .  1956,
4 9 , 339-341*
H a ll, J .  P . ,  Sm ith, I . ,  S c h n itz e r , Samuel B. & H anford, P e te r  ¥ . 
E le v a tio n  o f  a c t i v i t y  le v e l  i n  th e  r a t  fo llo w in g  t r a n s i t io n  
from jig l i b  to  r e s t r i c t e d  fe ed in g . J .  comp, p h y s io l.  P sychol. . 
1953, 46 , 429-433*
L evin, H. & For gays. I). G0 Learning a s  a  fu n c tio n  of sensory 
* s tim u la tio n  o f  v a rio u s  i n t e n s i t i e s .  J .  comp,  p h y s io l.  P sychol. .  
1959, 52, 195-^01.
Lockard, Robert B. S e lf-reg u la tio n  of luminance by albino r a t s .
P sycho l.  R ep .. 1961, 9 ,  345.
Montgomery, K* G. The r e la t io n  between exploratory behavior and 
spontaneous a ltern a tio n  in  th e white r a t .  J . comp, p h ysio l.
Montgomery, Kay G . ' E f fe c t  o f  hunger and t h i r s t  d r iv e  upon ex p lo ra ­
to ry  b eh av io r. J .  comp,  p h y s io l.  Psychol. . 1953, 46, 315-319.
M o rris , John B .,  Growder, W. & Growder, Thora. S tim ulus v a r i ­
a t io n  and weak l i g h t  re in fo rcem en t. P sychol.  Rep. .  1961,
8 , 29©.
Moskowitz, M. J .  Running wheel a c t iv i ty  in  th e  w hite r a t  a s  a 
fu n c tio n  o f  combined food and w ater d e p r iv a tio n . J .  comp.  
p h y s io l.  P sycho l. .  1959, 52, 621-625.
Munn, N. L . Handbook o f  p sy ch o lo g ica l re se a rc h  on the  r a t .  Bostons 
Houghton M if f l in ,  1950.
P e tr in o v ic h , Lewis & B o lle s , R obert. D ep riv a tio n  s ta te s  and behavi­
o ra l  a t t r i b u t e s .  J .  comp,  p h y s io l.  P sycho l. .  1954, 47 , 450—53*
1947, 44 , 393-412*
Robinson, J . S . L ig h t o n se t and te rm in a tio n  as r e in fo rc e r s  f o r  r a t s  
l iv in g  under normal l i g h t  c o n d itio n s . Psychol.  Rep. .  1959,
5 , 793-796.
S h ir le y , M. Spontaneous a c t i v i t y .  Psychol.  B u ll . . 1929, 2 6 , 341-365. 
S ie g e l ,  P. S . & S te in b e rg , M. A c tiv i ty  le v e ls  as  a  fu n c tio n  o f
 ................. ....................... 15 ,
S ie g e l,  Sidney* Nonparam etrie S t a t i s t i c s . New Yorks McGraw
H i l l ,  1956. ■ :  : v
S tew art, J .  R e in fo rc in g  e f f e c t s  of l i g h t  a s  a  fu n c tio n  o f in te n s i ty  
and re in fo rcem en t schedu le . J .  comp*, p h y s io l.  Psychol. ,  I960 , 
53, 187-193.
S tro n g , P a sch a l, N ., J r .  A c tiv i ty  in  the  w hite  r a t  a s  a  fu n c tio n  
o f ap p ara tu s  and hunger. J .  comp, p h y s io l.  P sycho l. . 1957,
50, 596-599.
Thompson, W. E x p lo ra to ry  behav io r as  a  fu n c tio n  o f  hunger in
Mb r ig h t"  and "d u ll"  r a t s .  J .  comp, p h y s io l.  P sychol. . 1953,
4 6 , 323-326.
T re ic h le r ,  F .  R obert & H a ll ,  J .  F .  The r e la t io n s h ip  between
d e p r iv a tio n , weight lo s s  and se v e ra l m easures o f a c t iv i ty *  
jJ. comp, n h v s io l.  P sycho l. .  1962, 55, 346-349.
Wechkin, S ta n le y . The e f f e c t  o f  s ta b i l iz e d  and n o n s ta b iliz e d
hunger d r iv e ,  age , and s i tu a t io n  com plexity upon ex p lo ra to ry  
b eh av io r. B i s s t r .  A b s tra c ts .  1959, 20 , 1457.
W elker, W. I .  E scape, ex p lo ra to ry  and food seeking resp o n ses  o f 
r a t s  in  a  novel s i tu a t io n .  J .  comp, n h v s io l.  P sychol. . 1959, 
52, 106-111.
Zimbardo, P h il ip  G. & Montgomery, K. 0 . R e la tiv e  s tre n g th s  o f 
consummatory resp o n ses  in  hunger, t h i r s t  and e x p lo ra to ry  
d r iv e .  J .  comp,  p h v s io l.  P sycho l. . 1957, 50, 504-508.
APPENDIX A
17
(1 )
C2)
(3 )
Fig* 1* F lo o r  p lan  .of appara tus
Table 1
Friedm an1 s two-way a n a ly s is  o f  v a rian ce  by ran k s  o f  th e  median v a lu es  
o f  s e c tio n s  en te red  o r  tra v e rs e d  and median v a lu e s  o f p a r t i a l  e n t r i e s  
f o r  le v e ls  o f d e p r iv a tio n  by le v e ls  o f  com plexity
(K«3; N*3)
S ec tio n s
en te red
P a r t ia l
e n t r ie s
Experim ent I
A lbino .6 4 .6
Hooded 2.6 4 .9
R e p lic a tio n
A lbino 2 .3 4 .6
Hooded 4 .6 .6
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Table 2
Mann-Whitney U v a lu es  ob ta in ed  between le v e ls  o f  d e p riv a tio n  a t  th re e  
le v e ls  o f  appara tus com plexity f o r  th e  number o f f lo o r  s e c tio n s
. e n te re d  o r tra v e rs e d  
(IH4 in  Experim ent I  and R e p lic a tio n !  11=8 in  Combined)
A pparatus Complexity 1
A lbino Hooded
- Exp, I  Rep. Combined Exp. I Rep. Combined
90# v s .  IS  h r . 4. 5 26 6 8 n
18 h r .  v s .  S a t . 0* o* 6* 4- 6
S a t .  v s .  90# 6 1* 19 0* 6 — .#*
A pparatus Complexity 2
Albino Hooded
Exp. I  Rep. Combined Exp* I Rep. Combined
90# v s .  18 h r . 5 4- 31 5 7 21
18 h r .  v s . S a t . 4- 3 15* 8 8 27
S a t .  v s .  90# 8 2* 20 0* 6 12*
A pparatus Complexity 3
A lbino Hooded
Exp. I  Rep. Combined Exp. I Rep, Combined
90# v s .  18 h r . 4- 7 26 8 6 29
18 hr* v s .  S a t , 5 4- 19 4- 7
S a t .  v s .  90# 7  8 23 0* 7
*  P <  *©5
** S cores were no t combined in  view o f th e  f a c t  t h a t  s ig n i f ic a n t  d i f f ­
e ren ces  were ob ta in ed  between Experiment I  and the  R e p lic a tio n .
Table 3
Mann-Whitney U v a lu es  o b ta in ed  between le v e ls  o f  d ep riv a tio n  a t  th re e  
le v e ls  o f  ap p ara tu s  com plexity  f o r  th e  number o f  p a r t i a l  e n t r ie s  
(H=4 in  Experim ent I  and R e p lic a tio n !  N«8 in  Combined)
A pparatus Complexity 1
A lbino Hooded
Exp. I  Rep* Combined Exp. I. Rep* Combined
$0$ v s .  18 h r . 1* 6 — !** 5 5 32
18 h r .  v s .  Sat* 1* 7 15* 8 7 29
S a t .  v s .  90# 7 7 8 5 31
A pparatus Complexity 2
A lbino Hooded
Exp. I  Rep. Combined Exp. I. Rep• Combined
90# v s .  18 h r . 2* 3 11* 7 7 31
18 h r .  vs* S a t . 5 i*  n * 5 6 23
S a t .  v s . 90# 7 3 25 7 6 29
A pparatus Complexity 3
Albino Hooded
Exp. I  Rep. Combined Exp. I. Rep. Combined
90# v s .  18 h r . 4  4  18 6 5
18 h r .  v s .  S a t . 8 6 23 6 4 18
S a t .  v s .  9©# 5 6 30 7 4 —**
* P<*05
** Scores were no t conibined in  view of th e  f a c t  t h a t  s ig n i f ic a n t  d i f f ­
e ren ces  were ob ta ined  between Experiment I  and th e  R ep lica tio n *
APPENDIX
Table 1
Median v a lu e  o f  f lo o r  s e c tio n s  en te red  o r  tra v e rse d  by groups
Experiment I
; ; ' ' 1 • ‘
A lbino Hooded
Complexity le v e l Complexity le v e l
1 2 3 1 2 3
90# 82 .0  90 .5 121.0 217.5 224.0 171.5
18 h r . 178.0 174.5 152.0 210.5  188.5 183.0
82 .0  133.0 104.5 100.5 160.5 101.2
R e p lic a tio n
Albino Hooded
Complexity le v e l Complexity le  v e l  , ,
1 ? 3 1 2 3 ..
90# 181.0 206.5 140.0 211.5 207.0 179.0
18 h r . 168.5 149.0 135.5 207.5 158.5 175.0
S a t . 127.5 63.0 107.5 183.0 178.0 158.5
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fa b le  2
Median value  o f  f lo o r  s e c tio n s  en te red  or tra v e rs e d  fo r  each S a t  th re e  
le v e ls  o f com plexity -  Experiment I
90% -  Albino 90$ - Hooded
Complexity le v e l Complexity le v e l
I s 1 2 3 Ss 1 2 ; 3
1 266 264 180 1 228 248 162
2 110 128 114 2 193 200 181
3 75 53 128 3 207 181 153
4 47 52 74 4 408 • 421 270
18 h r . -  Albino 18 h r . -  Hooded
Complexity le v e l Complexity le v e l
i s 1 2 3 ,!|s 1 2 3
1 159 144 125 1 202 173 180
2 197 222 174 2 231 294 197
3 2 a 205 193 3 70 79 89
4 156 105 130 4 219 204 186
S a t . -  A lbino S a t . -  Hooded
Complexity le v e l Complexity le v e l
Ms 1 2 3 Ss 1 2 3
1 139 142 183 1 105 128 • 103
2 99 124 7© 2 95 166 94
3 21 39 60 3 128 155 153
4 65 201 139 4 96 167 97
23
■ • . . - Table 3
Median value  o f f lo o r  se c tio n s  en te red  o r  tra v e rs e d  fo r  each S a t  th re e  
_________ le v e ls  o f  com plexity  -  R e p lic a tio n  experim ent
90% -  A lbino 90% -  Hooded
Complexity le v e l Complexity le v e l
g s 1 2 3 Is 1 2 3
1 189 240 152 1 230 237 186
2 173 173 128 2 138 243 78
3 219 246 197 3 214 209 184
k 2.35 128 112 4 209 205 174
18 h r . -  A lbino 18 h r . -  Hooded
Complexity le v e l Complexity le v e l
I s 1 2 3 Ss 1 2 3
1 169 16 5 249 1 230 155 206
2 174. 211 155 2 185 ,162 244
3 168 103 122 3 155 146 124
4 165 133 117 4 261 315 233
S a t. ■- Albino S a t. -  Hooded
Complexity le v e l Complexity l e v e l
I s 1 2 3 Is I 2 3
1 233 52 130 1 179 158 242
2 112 76 85 2 258 247 198
3 191 201 246 3 134 223 154
k 16 27 5 k 187 198 163
2&
Table 4-
Median v a lu es  o f p a r t i a l  e n t r ie s  by groups... .t----- . . . . ------------rr—-r
Experiment !l
A lbino Hooded
Complexity le v e l Complexity le v e l
1 2  3 1 2  3
90$ " 4 .5  6 .0  11.5 12 .5  I 13 .5  14.5
18 h r . 24 .0  17 .5  22 .0 10.0  10.5 14 .0
S a t . 2 .5  8 .0  16.0 
R e p lic a tio n
12 .5  14.5 14.5
A lbino Hooded
Complexity le v e l Complexity le v e l
; '  j
1 2  3 1 2 3
90$ 13.5 9.© 16 .0 9 .0  10.0 7 .0
18 h r . 15 .5  16.0 22.0 11 .0  9 .0  11.5
S a t . 12 .5  2.5 16.5 14.0  15.5 22 .0
m
Table 5
T o ta l number o f  p a r t i a l  e n tr ie  s f o r  each a t  th re e  le v e ls  o f  com plexity  
 _____________  Experiment I
90# -  Albino
Complexity le v e l
Ss 1 2 3
1 9 24 10
2 6 10 19
3 1 0 13
A 3 2 6
18 h r .  -  A lbino
Complexity le v e l
Ss 1 2  3
1 47 23 27
2 18 17 17
3 30 18 29
A 6 6 6
S a t ,  -  Albino
Complexity l e v e l
Ss 1 2  3
1 12 20 34
2 5 9 14
3 3 2 8
A 4 7 18
9©# -  Hooded 
Complexity l e v e l
Ss 1 2 3
1 8 6 14
2 17 19 29
3 5 8 15
4 32 31 34
18 h r . -  Hooded
Complexity le v e l
i s 1 2 3
1 16 13 9
2 4 8 13
3 2 2 15
4 21 21 16
S a t .  -» Hooded
Complexity- le v e l
i s 1 2 3
1 10 16 8
2 15 33 16
3 39 28 58
4 1 4 13
, liable 6 - ■ .
T o ta l number o f  p a r t i a l  e n t r ie s  f o r  each S a t  th re e  le v e ls  o f com plexity 
________ ■ R e p lic a tio n  Experiment
90$ -  Albino 
Complexity le v e l
Ss 1 2 3
1 4 7 11
2 16 11 30
3 20 17 21
4 11 5 9
18 hr* -  A lbino 
Complexity le v e l
£ s 1 2 3
1 19 19 21
2 28 30 3©
3 10 8 11
4 22 13 23
Sat* -  A lbino
Complexity le v e l
i s 1 2 3
i 10 4 26
2 15 0 8
3 33 12 25
4 0 1 4
90$ -  Hooded 
Complexity le v e l
Ss 1 2 3
1 4 7 2
2 14 18 13
3 20 13 12
4 1 2 2
18 h r . -  Hooded
Complexity le v e l
Ss I 2 3
1 4 2 8
2 7 10 12
3 15 8 15
4 23 2A 11
S a t .  - Hooded
Complexity le v e l
I s 1 2 3
1 13 29 26
2 15 11 18
3 4 1 2
4 18 20 29
